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Editor 
Ray Osterwald, NODMS 


Editor Emeritus 
Barry R. Wiseman, N6CSW 

Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain to 
vintage equipment and operating with a primary emphasis on 
AM, but articles on CW, SSB, and shortwave listening are also 
needed. Photos of hams in their radio shacks are always appreci- 
ated. We invite those interested in writing for ER to write, email, 


or call. 
Regular contributors include: 


Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGI), David Kuraner (K2DK), Jim Riff (K7SC), Dave Gordon-Smith 
(G3UUR) 


Editor’s Comments 


Murphy’s Law of Antennas 

Recently, my son Ben climbed my tower and 
reinstalled a trap dipole antenna that the wind 
managed to tear up during a storm last January. 
After being QRT for so long, it was sure nice to see 
the antenna up again, and just before winter starts 
again up here. After I got the ends reattached to their respective tree supports, I went 
into the radio room to check things out and found that it sounded like my R-390A 
was attached to a dummy load. All the connections coming from the antenna were 
good and my antenna analyzer box showed the normal amount of SWR and good 
impedance. After a little more head scratching, I called up WWYV on the telephone 
and listened to the current solar indices report. It turned out we were in the middle 
of a geomagnetic storm of some kind, and that’s what was responsible for the silence! 
At least I now know that I should be ready for the Heavy Metal Rally this year. 
Heavy Metal Rally. 

The Heavy Metal Rally is typically held the weekend between Christmas and New 
Year's Day. This year, Christmas is on a Sunday and New Year’s Eve is the following 
Saturday, which makes our AM event hard to schedule. This has happened before; 
nobody want to get on-air New Year’s Eve or Christmas eve, so I’m not sure what’s 
best. Please send me your thoughts and comments and I'll announce the schedule in 
the November issue. 


73, Keep Those Filaments Lit! NODMS 
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The HW-8 Assistant 


A Useful Three Function Accessory 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pgh mail.com 


Background 

This project has roots dating back 
to August 1981 when I produced the 
Supernova Station Organizer’. I can 
remember using my first HW-8 
transceiver paired up with the 
Organizer on many camping trips. 
Using the 12 volt trailer battery as the 
power supply and a 40 meter dipole 
tossed into the trees there were many 
enjoyable contacts. That project 
contained four functions; a single 
meter SWR indicator, transmatch, AC 
supply, and a keyer. 


eo 4 


The HW-8 assistant uses three 
functions. The first version of the 
assistant used a pair of trimpots for the 
dual meter Sensitivity adjustment. This 
was soon changed because the trimpots 
allowed for only one power level. That 
version also used the same two 
Lafayette’ 50° WA’ metefs tron ane 
Supernova project. 

Circuit 

RF is applied to S1 that controls the 
internal Dummy or Operation 
function. The SWR components are 
mounted to a RS 276-150 PC board. 
Layout isn’t particularly critical but 
should be done in a symmetrical 
manner. 

A single #14 bare bus wire is soldered 
to the center lands on the board. This 
wire is fed through a 
small ferrite core, 
Amidon FT-50-61, 
which is secured to 
the end of the board 
with epoxy. T1 is a 
transformer with a 
single-wire primary 
and two secondary 
The 
secondary windings 
are both wound with 
#24 enamel wire with 


6 turns. The two 33 


windings. 


This is a vintage photo of my first HW-8 and the 
Organizer. Also on the table is a set of paddles, 
headphones, and the log book. The Coleman lantern 
has been fully restored by my son for his collection. 


pF capacitors are 
silver mica types and 
the 150 ohm resistors 
are 1/10 watt units. 


The date was circa early ‘80s in Owens Creek 


campground near Thurmont MD. 
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CORE = FT-50-41 
#24, 6T Each 


v1 u1 
CORE = T-106-2 
#18, 30T,Tap Every 2T 


Figure 2: The SWR and transmatch circuits are based on the circuits in the 
Organizer. A second meter was added along with a dual sensitivity control. 
The transmatch was modified to use the dual 140 pF transmitting variable 
instead of the dual poly film BC variable used in the Organizer. 


The dual 1-k ohm pots are audio 
types but linear types will also work. 
The total resistance should be within 
5% of each other. The absolute values 
are less important than'‘their mutual 
tolerance. In other words, they can be 
900 ohm or 1200-ohm pots, just so 
that their tolerance is within 5%. I 
purchased two dual unitsand onedidn’t 
meet this requirement. 

The dual 140 pF variable has 


transmitter spacing because it was the 


only dual cap in my stock. The 400 pF 


variable cap has broadcast-band 
spacing. The transmatch inductor uses 
an Amidon T-106-2 core. This core is 
made for much higher power than 
QRP but is selected for its physical 
size. The size is selected to be 
approximately the diameter of the 
ceramic rotary switch. 

The large core is wound with 30 
turns of #18 enamel wire. This will 
tW sellers 64 


inductance. The 12 position rotary 


give approximately 21 


switch is connected to the inductor 


Figure 1: The FWD and REV 1 mA meters fit well into the panel. Part of the 
chassis plate was removed to allow for the REV meter clearance. The cabinet 
and knobs are from an non-repairable HW-8 and is a good match to my 
second HW-8. 
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approximately every two turns. 
Connecting wires are soldered to the 
inductor after scrapping away the outer 
enamel for that turn. 
Several resistor types were tested for 
inductance and capacitance prior to 
selecting the internal dummy load. 
The following types were tested: 
¢ Carbon 47 ohm, 2W: L=1.2 pH, 
C= 430 pF; 

¢ CoolOhm 52 ohm, 50W: L=1.7 nH, 
C=280 pF: 

e Wire wound 50 ohm, 10W: 
amie it clay ORAS 6 ci 

¢ Metal Film 47 ohm, 2W: L= 1.3 nH, 
C=395 pF: 

¢ Caddock 50 ohm, 100W SS: 
Pe oairts Wee oo De: 

¢ Metal Film 100 ohm, 2W: 
Dae om hs ea OOF: 


Based on these results, two 100- 
ohm, 2-watt metal film resistors were 
connected in parallel for the dummy 
load. The parallel-connected metal- 
film resistors have a total L = 1.3 pH 
atid: Cie B90 is 

Fabrication 

The unit is housed in an HW-8 
cabinet. New front and rear panels 
were fabricated from aluminum. Their 
sizes were identical measuring 9" x 
3.75" with 7/16" radius on the corners. 
a chassis plate, made from aluminum, 
measuring 8" x 6.5" replaced the large 
HW-8 printed circuit board. A rear 
chassis plate aluminum L support 
bracket measured 8" x %” x %” 
completing the internal structure. The 
stock inner front panel with formed 
sides was maintained. 

The two meters and dual 1-k ohm 
pots are mounted to 
the new front panel. 
Most of the inner 
front panel was 
removed to provide 
free access for these 
parts. The front panel 
is mounted to the 
inner panel with 4-40 
hardware. Side 
material, about 34” 
wide was retained on 
the inner panel for 
the mounting. 

Several L brackets 
were made to hold 
the input switch, the 
12 position inductor 


There is ample room inside the cabinet for mounting all plus switch, and the 
the components. Metal extension shafts were used with #2 t€nna var iable 
insulated couplings for isolation. Shafts exited the panel capacitor. 

via shaft bearings. Components are mounted with the 


shortest wiring paths. 
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The dual-variable 
capacitor is 
mounted directly to 
the chassis plate. 
Both variable 
capacitors must be 
isolated from the 
chassis. This was 
accomplished using 
mica washers and 
nylon screws. 

The front panel 
was wired prior to 
mounting to the 
inner panel. Before 
that started, the 
meters were given 
a final test. As my 
luck would have it, 
the meter slated for 
REV was intermit- 
tent. So, after more 


The SWR parts are neatly mounted in a symmetrical 
pattern on the Radio Shack board. The .01 pF disc caps 


than 35 years it went were labeled for the FWD and REV positions. Wire loops 


into file 13. 

This presented a 
problem of meter 
selection from my declining stock of 
miniature meters. There was no other 
Lafayette meter suitable. The next step 
was to experiment with 1 mA meters. 
A breadboard setup was re-established 
and the 1 mA meters proved to be very 
effective. The meter scales weren’t 
redone because of their small size and 
fears of meter damage during that 
process. 

The two halves of the cabinet and 
rear panel were painted with Rustoleum 
Moss Green and Fossil was used for 
the front panel. When a true green 
color is placed next to a Heathkit 
green there is a large blue component 
apparent in the Heathkit color. Over 
the years I’ve seen many shades of 
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on the board provided connection points for wires 


leading to the dual pots. 


green on Heathkit gear. The bottom 
cabinet half was fitted with 1" diameter 
self adhesive felt feet, Everbilt #177- 
802. 

Checkout 

Before the assistant can be pressed 
into service the two secondary windings 
on I'l must be verified for their correct 
phase. The thing to remember is either 
winding can be used for either the 
FWD or REV meters. 

There is a fairly simple method for 
this verification. I used the HW-8 on 
80 meters and adjusted it for maximum 
RF output into the internal dummy 
load. Then I switched S1 to Operate, 
sen the’ Pramemitter ‘and’ Antenna 
variables to maximum capacitance, 
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The HW-8 and the Assistant are positioned center-left. The shack is now fully 


= 


loaded with five operating, switchable stations having power levels from QRP 
(400 mW) to QRO (1500W). Partial view on the right is the Johnson 500 and 
813 rigs. Off to the left is the HQ-129X and a stacked 40 meter QRP 


transmitter. 


and the Inductor to a high value. An 
external dummy load was attached. 

Rotate the Sensitivity control for a 
full scale reading. This may occur on 
either sor bothmmeters.) Rotate. toe 
Transmitter variable fora null in either 
meter. If there is no null then reverse 
the phase of one winding. Continue 
this process until the FWD meter re 
mains at full scale while the REV meter 
shows a deep null. 

Operation 

Once again I have enjoyed using my 
second HW-8, but this time with the 
Assistant. It has brought back many 
good memories of our camping days 
several years ago. We no longer go 
camping but this station hasa place in 
my home shack. 

The Assistant loads my 80 meter V 
on 80, 40, and 20. The 40 meter V 
loads on 40 and 20 and the 20 meter 
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tribander loads on 20. The assistant 
doesn’t operate well on 15 meters 
using any antenna. 

This project would not have been 
possible without the generosity of Dave 
Ishmael (WAGVVL). Dave was the 
source for the HW-8 including a 
complete original manual and the HW- 
8 cabinet halves with the inner front 
panel and complete set of matching 
knobs. 

References: 

1. Tom Marcellino, The Supernova 
Station Organizer, 73 magazine, 
august, 1981 

2. Bill Orr, Radio Handbook, 23rd 
Edition, 1987 


3. High Sensitivity SWR Meter, 
Popular Science, October 1979 
ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. | 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, OSX K@O] 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 ke 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AWM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KS5LYN), or Adolph (WASIGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Converting the Henry 2K Amplifier to an 8877 


By Gary Halverson, K6GLH 
Mokelumne Hill, CA 
k6glh@volcano.net 


The Dream Amp Dream 

I love to build things and I’m always 
on the lookout for components to 
source my bucket-list projects, so over 
the years I ended up with some Eimac 
8877s in a series of horse trades. 
These elegant ceramic triodes inspired 
visions of a to-die-for amplifier. A pair 
of 8877s would be the dream amplifier. 
(Remember the Alpha 77 DX that mere 
mortals could never afford?) So over 
the next few years I started collecting 
dream amplifier components; like the 
rotary inductor out ofa Johnson Desk, 
a gorgeous set of Jennings vacuum 
variables featuring a 3000 pF loading 
capacitor, etc. And the whole thing 
was going be packaged into a stylish 
desktop cabinet, specifically a Johnson 
Thunderbolt cabinet with an external 
power supply. Several iterations were 
considered. 

Well, seems the older I get, the lazier 


cl 
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I get. The amplifier fantasy project 
never took physical traction due to 
lack of access to a metal) shop to 
fabricate the custom metalwork to do 
the job right. Remember those beautiful 
amplifiers in the old Eimacads? Many 
of them were custom built by Ray 
Rinaudo (W6KEV), whom I had the 
good fortune to meet and get to know 
after his retirement. Ray, of course, 
had the Eimac machine shop at his 
disposal for his projects and Bill Orr 
(WG6ASI) to write them up. Visits to 
Ray’s hamshack (in San Mateo, CA.) 
are cherished and I regret not having 
had a camera with me. (Although Ray 
was very modest and would probably 
have shunned pictures with him in 
them.) As you might expect, getting to 
know Ray and the “osmosis-effect” 
raised the bar for home-brewing up a 
couple of notches. 
Opportunity Knocks 

So, when I got a call from a good 
friend who related his doctor- 
admonished new lifting limits, I was 
attentive to his weight-reduction list of 


Various Versions of the 8877 Home Brew Amplifier Layout 
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radio gear that he said must go. One of 
those items, weighing in at 145 pounds, 
was a Henry 2K console amplifier — 
one of Henry’s first 2 kW amplifiers. 
It sold for $675 in 1965 and was styled 
to match the Collins S-Line. 


Well, it turned out that the amplifier 
had some problems and was blowing 
fuses upon application of drive, so the 
price was quite friendly. I considered 
it, did some Googling on it, I 
discovered that it had a great reputation 
and was conservatively built. But those 
old Flintstone 3-400Zs are on the 
verge of extinction, so I thought, maybe 
an 8877 upgrade? 

At first glance, the 2K appeared to 
lend itself perfectly to the 8877: 
grounded grid — yes; 5-Volt filament — 
yep; input/output impedance range — 
within 10% — Could this be my new 
8877 amplifier? So, I eagerly adopted 
the old Henry 2K amp. Getting it out 
of Greg’s house was easy compared to 
loading it into the back ofa Ford Edge. 
We both had at least one sore foot the 
next day from hefting it up into the 
back of the SUV. Unloading proved to 
bea bigger challenge than anticipated 
without a helper. 

Plan A 
My plan was to get the unit 


operational before proceeding with 
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the tube conversion. Greg said that as 
soon as drive was applied it would 
blow the 1.5 amp, 2500V cartridge- 
style, high-voltage fuse. (That is getting 
hard to find.) We powered it up before 
moving it and found that the high 
voltage came up to about 2700 volts 
un-keyed, but the plate meter was 
showing an idling current of about 140 
mA. This didn’t seem right because 
the amp should have been in cutoff 
when it wasn’t keyed. 

To start, I first removed and 
inspected the 3-400Z tubes. While 
testing them in my home-brew 
transmitting tube tester, I accidentally 
burned my finger on the excessively 
hot filament pins on one of the tubes. 
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That wasn’t right, so upon visual 
inspection of the pins it was apparent 
that the solder had flowed out of the 
socket’s pin-to-filament envelope exit 
lead and was floating inside the socket 
pin. Trying to resolder proved futile 
because the filament lead was so 
oxidized that no amount of scraping 
and cleaning would allow it take solder. 
The other tube showed very low 
conductance. 

I concluded that both tubes were 
likely contributors to the original 
problem. Not having a pair of 3-400Zs 
to replace the suspect tubes; I decided 
to proceed with the conversion. 
Disassembling the amp was not covered 
in the manual, so a little Google time 
was necessary to figure out how it 
came apart — simple when you know 
how, but by no means intuitive. 
Disassembly instructions can be found 
on “KC Northland Drifters” web site 
Henry; 2K fséectionsbye $C SRT aad 
WS@MB: http://www.northland- 
drifters.net/Henry%202K.htm 

What I 
disassembly was that this amp clearly 
had a maintenance history. The first 
obvious problem was that the B&W 
FC-30 filament choke had been 
replaced with a home-brew kludge of 
chokes with tacky flying connections. 

Other problems discovered included 
significant backlash in the bandswitch due 
to the set screws in the National right-angle 
drive being stripped out in a previous 
repair attempt and aseries of intermittent 
grounds due to loose hardware that mounts 
the control sub-chassis containing the 
power supply interconnect plug to the 
floor of the RF deck. 

However, I’ll have to say that the 
build quality was impressive. The tuned 


input circuit was very well done using 
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discovered during 


Schematics, Page 11, TOP, Henry 
2K as-built with 8877. BOTTOM, 
Original Henry 2K Schematic with 
3-400Z Tubes 


Funky Filament Chokes 
excellent quality components. The 
mechanical construction was clearly 
expertly engineered with efficient use 
of chassis real estate. The bandswitch 
arrangement linked the plate tank coil, 
loading circuit, and the input tuning 
coils together mechanically ona single 
bandswitch knob through a system of 
cabled linkages. 

Plan B 

After discovering the problems, Plan 
A was abandoned, proceeding directly 
to the conversion. The first step was to 
remove the Eimac 3-400Z air sockets 
and install the new 8877 socket that is 
recessed below the chassis by about %4 
inch. 
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The Eimac SK-2200 socket was 


modified for grounded-grid operation 
and installed in place of the forward 3- 
400Z socket. 

An aluminum plate was cut to cover 
the remaining 3-400Z socket for the 
purpose of airflow and provide 
shielding for the input circuit. The 
SK-2216 Teflon air chimney was 
secured with hold-down tabs. 

One of the original parasitic chokes 
was retained and connected to the 
anode cap via a large clip. An Ohmite 
Z50 choke and bypass capacitor was 
also added in series with the original 
plate choke for consistency with typical 
8877 amplifier designs. 

Not So Fast Bucko 

Next was wiring the 8877 filament 
pins to. the original filament 
transformer. The Eimac 8877 spec is 
S:Oxvolts avedk0 ainps and very 
specifically states that the voltage on 
the filament pins be 5.0 volts, plus-or- 
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Left: Top View of the 
RF Compartment 


minus, 5% 4.29 }3 
period. So here’s the 
fly in the ointment 
— the current draw 
ona pair of 3-400Zs 
is 29 amps at 5 volts. 
To compensate for 
the IR losses in the 
filament choke, the 
transformer is rated 
for 5.5 volts at 30 
amips.' (Eie* 857 2 
doesn’t: nsed’ aa 
filament choke since 
it has a cathode with 
very low capacitance 
to the heater.) That’s 
10% over the spec, and compared to 
nominal line voltage in 1965, my line 
voltage runs high to boot. Oh cripes. 

For a reality check, I measured the 
filament voltage on the 8877 socket 
pins with a Variac feeding the filament 
transformer. With my line voltage 
running at 124 VAC, the input to the 
filament transformer had to be cranked 
down to 103 volts for 5.0 volts to 
appear on the 8877 socket —a 21 volt 
drop. Well, that should be easy; an 
adjustable 50-ohm-max, l-amp 
rheostat should work. 

The rheostat approach just didn’t 
feel right. 5 volts at 10 amps is 50 watts 
not counting transformer losses. Soon 
the transformer primary, figure .6 amp 
times 21 volts and we have 12 watts of 
heat cookin’ away. Nota big deal, but 
since the rheostat would need to be 
mounted in the top section of the HV 
power supply, close to the squirrel- 
cage blower that cools the 8877, that 
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(right side) 


effectively pre-heats the air that cools 
the tube. This just didn’t seem the 
right way to go. 

Then!" P remembered’ the 
autotransformers in the transformer 
junkbox. I spied a nice UTC CVA-1 
transformer designed specifically for 
this situation: the perfect solution. 
After some quick experimentation with 
jumper leads, the optimum taps were 
found to deliver 4.98 volts at the 8877 
filament socket. No extra heat. And it 
eould’ fit above ‘the HV plate 


ile ro feud es 


os eae a 


transformer. 

Marrvwnacery.. tire’ 2h | plate 
transformer had recessed %4-inch 
threaded mounting holes also in its 
top, allowing an “L” shaped bracket to 
be fabricated (which carries the 
filament autotransformer) and bolted 
on. The original power supply AC 
lead to the amplifier filament 
transformer was re-routed to the UTC 
autotransformer, and an output lead 


was added to supply the adjusted output 
AC voltage back to the RF deck. 


Mounting of the 8.2V Bias Zener Diode 
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RF Deck Interconnect Subchassis and Bottom View 


Keying Circuit 
The original 3-400Z keying was 
accomplished by grounding the center- 
tap on the filament transformer through 
contacts on the keying/antenna relay. 
Since the 8877 in grounded-grid 
employs cathode keying, some minor 
rewiring was necessary. 
Also, an 8.2-volt, 50-watt Zener 
diode, 1N3307B, (available from RF 


Amperite Time Delay Relay 
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Parts) needed to be added in series 
with the cathode circuitand HV ground 
return to provide proper bias for Class 
AB2 operation. This diode is always in 
the circuit and in series with a 10k 
resistor during standby, with the 10k 
resistor shorted out during transmit. A 
one-amp fuse was added in series with 
the diode for additional tube protection. 

All the original keying and metering 
circuitry was unchanged, with the 
exception of lifting the 8877 filament 
transformer center tap from the 
antenna changeover relay and tying it 
directly to ground. The 8877 cathode 
line simply replaced the center-tap 
connection on the changeover relay — 
almost too easy. 

Other Considerations 

Because the 8877 has alonger warm- 
up time than the 3-400Z, the HV time 
delay relay, the existing Amperite 
115NO20 (20-second delay) must be 
replaced with a longer time delay to 
avoid application of HV prematurely. 
Eimac recommends a 90 second 
minimum cathode warm-up time. 
Fortunately, these Amperite time-delay 
devices are packaged as octal tubes 
and are plug-compatible, differing in 
control voltage, relay contact wiring 
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560 Watts Out with 15 Watts Drive 


(NO or NC), and delay times. My 
junkbox yielded a 115NO90, just what 
the doctor ordered. 
Final Test 

After buttoning up the RF deck and 
replacing missing hardware, the RF 
deck was reinstalled on the power 
supply cabinet. All power connectors 
were reattached and secured. The main 
power cord was connected to the 240 
VAC line and the filament switch was 
turned on. Output of the filament 
autotransformer was verified at 103 
VAC to ensure correct 8877 filament 
voltage. After the 90-second time delay, 
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The Operating Position at KOGLH 


the high voltage switch was turned on. 
Plate voltage bounced up to 2800 with 
no plate current —a big sigh of relief. 

Note: The polarity of the multimeter 
must be reversed to monitor grid current. 
However, doing this sacrifices the ability 
to read the HV. 

Next was working up the courage to 
key the amplifier, but it worked. 
Shorting the relay line to ground brought 
the 8877 out of cutoff to an idling 
current of about 110 mA. 

The final check was to apply RF 
drive to the amplifier. A Bird wattmeter 
and dummy load were connected. A 
Johnson Ranger II was used as the 
exciter. This Ranger had been modified 
with a level control that was turned 
down to about 5 watts to start. This 
input level produced about 100 watts 
output, enough to adjust the tuning 
and loading controls. Once the 
amplifier was resonated and loaded, 
the level was increased to about 15 
watts of drive, producing an output of 
about 560 watts of carrier. 

Closing Remarks 

The Henry 2K enjoys an excellent 
reputation as rugged, dependable, and 
built with high quality components. 
Converting the old 3-400Z 
tubes to the 8877 was 
straightforward and easy. 

Overall, this was an easy, but 
grasifying .projectsy Phe 
amplifier will be dedicated toa 
vintage AM operating position. 
Conversion gave new life to a 
classic amplifier and no machine 
shop was required. I sure hope 
ole Ray Rinaudo approves. 
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Restoring and Operating 
ignal Corp Tactical Teletype Shelters, 
Part 1 


By Ron Boltz, K3TZJ 
619 Green Spring Road 
York, PA 17404 
rboltz@rattrig.com 


Introduction 

Growing up in the ‘50s and “60s, the 
golden age of military surplus, set me 
on a path of using surplus radios and 
equipment. WWII equipment was 
everywhere “inexpensive, and 
converting it to amateur radio use 
taught me electronics. I had ARC5s, 
BC-1000s, ‘654s, ‘348s and many other 
pieces. My first novice station 
consisted of the transmitter section of 
the RS-6 “spy radio” and the BC-348 
receiver. For 2 meter AM, the SCR- 
ppv? 

When I was drafted in 1965 I 
assumed, since I had my ham ticket 
for years, the Army would use me ina 
radio or electronic MOS. I even passed 
alc TO" WPM Motsecodeiitesr an 
reception, where they evaluate 
everyone. Well, the Army in its infinite 
wisdom decided I should be a tank 
mechanic and I was shipped off to Ft. 
Knox Armor School after basic. I did 
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eventually end up in the Signal Corp— 
but that’s another story. 

My Signal Corp units consisted of 
semi-fixed COMM centers using multi- 
channel microwave for voiceand TTY, 
and tactical RTTY, in fully mobile 
trucks. I was assigned to the tactical 
side and operated the truck mounted 
stations called “RATT Rigs” in the 
Signal Corp. The first tactical shelter I 
worked with was the AN/GRC-26, an 
early 1950’s vintage set in a large 
shelter mounted ona 2-/% truck. These 
sets had several revisions with the “D” 
series being the last and they were used 
up to the 1970s in Guard and Reserve 
units. Next were the AN/GRC-46 
series made from the late 1950s till the 
last model in the mid-1960s. The newer 
AN/GRC-142 and 122 sets began 
arriving in state-side units as I was 
leaving the service, in 1972. Most of 
these sets were headed directly to 
Vietnam and Europe so US units were 
last. 

The AN/GRC-142A 

As I am still using military gear for 
ham radio, I began a search for surplus 
RATT shelters in 2007, after seeing a 


October 2016 


few at shows featuring 
surplus military trucks and 
equipment. I foundan AN/ 
GRC-142A set on eBay but 
it was located in Illinois, a 
long trip from York, PA. 
Tieseredia ‘nor 'sell: at 
auction so I contacted the 
seller, )avade a deal, and 
would meet about half way 
in Columbus, Ohio, if I 
could arrange the transfer 
of the heavy shelter from his 
trailer to my trailer. Since I 
had lived in the Columbus 
area 15 years before, I knew 
a company that I did 
business with that might lift 
the shelter off the seller’s 
trailer and put it on mine. 
They agreed to do it as a 
favor for all the business I 
had with them over the years 
so the deal was sealed. 
History of the 
GRC-142 Series 


The GRC-142 series are in shelters 
designed for % ton and 1-% ton trucks 
and were built in 6 models, each a bit 
different in configuration and 


components, as well as shelter 
dimensions. They were built from the 
late “60s and were in use up to the Gulf 
War. Surplus sales began in the late 
‘80s with the early models being sold 
first. Uhese shelters all came wired for, 
and could be equipped for, full duplex 
and then the designation changed to 
the GRC-122 series. If a ‘142 was 
changed to duplex by adding a second 
RT and printer or terminal, you just 
reversed the data plate on the door as 
the reverse side of the plate said it was 
now a ‘122. The shelters will operate 
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Figure 1: The As-Bought GRC-142 Shelter 


with 120 VAC, 60 Hz external power 
or 28 VDC vehicle power or trailer 
mounted generator for either voltage. 
The heart of the system is the AN/ 
GRC-106 
transmitters with a 400 watt amplifier. 
The RT is USB, AME and AFSK and 
covers 2.000 MHz to 29.999 MHz. All 
shelter versions have the T'T-76 typing 
tape perf/reperf but all other equipment 
is model-dependent. The crypto racks 
have “dummy boxes” installed when 
crypto is not used to complete the TTY 


loop circuit. 


series of receiver- 


Repairs 
I knew the condition of the shelter 
and contents before I bought it so | 
knew I had my work cut out for me. 
Figure 1 shows how it looked when 
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we opened the door with some of the 
components, and spares, piled on the 
floor. After unloading the shelter from 
the trailer most everything was removed 
over a few days and taken to my shop 
for testing and repairs as needed. This 
is not ian’ easy task because ‘the 
components are heavy and space is 
limited to maneuver, especially when 
you need two people to take out the 
400 watt amplifier. The 28 volt DC 
power supply, for use when operating 
on AC power, was tested in-place and 
was OK so that was not removed as it’s 
very heavy and difficult to move from 
its mount. The first thing to repair was 
the GRC-106A RT and amplifier as 
the seller told me it was not working on 
all bands. That turned out to be the 
usual problem of coupler motors in the 
amp, which I wrote about here in 
previous ER articles about the GRC- 
106, and the frequency standard 


module in the RT was intermittent. 
The MD-522 modem turned on but 
there was no way to check it on the 
bench without all the interfaces so 
since it was easy to remove again if it 
did not work, I elected to wait till the 
set was put back together to test it. 
The TT-98 page printer was totally 
in-op and I could not get error free 
copy so I delivered it to a fellow ham 
who was a Kleinschmidt repairman in 
the Army. He failed to revive it so I 
resorted to plan “B.” As technology 
rapidly changed in the ‘70s the TT-98 
mechanical page printers were no 
longer being installed in new 
production shelters and the UGC-74 
solid state terminals were standard in 
the C, D and E models. The early 
purpose-built duplex GRC-122 shelters 
had a mix of the old and new terminals 
also. The first UGC-74 terminals had 


a drum printer and later issues had a 
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Figure 2: The Scrap Yard 
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Figure 3: All the equipment has been installed. 


more reliable dot matrix printer. All 
models called) tiara 
Communications Terminals” and were 
programmable with internal switches 
and keyboard commands and operated 
with Baudot or ASCII. They operate 
from 20 or 60 mA current loop or 
“upside down” RS-232, which is a 
MIL-188 standard. Operation is in 
“KSR” (Keyboard Send Receive) mode 
or ICT” (Intelligent Communications 
Terminal) mode. In ICT mode, 
standard military message formats were 
pre-programmed so all you had to do 
was fill in the blanks instead of typing 
the entire message. The keyboard 
contains the full ASCII character and 
command set. For Baudot FIGS 
characters, the figures command is 
sent automatically as there is no FIGS 
key. You just type the desired character 


were 
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and the terminal inserts the Baudot 
command and un-shifts after sending 
the character. However, this is not the 
case on receiving as the terminal 
requires the shift or un-shift command 
be received. 

A revision kit was made for the older 
shelters to install the new printer if the 
mechanical TT-98 failed. The shelter 
version letter did not change if the 
printer changed. I was lucky and 
already had the adapter plate anda few 
working UGC-74s. The adapter plate 
to mount the UGC-74 allowed it to be 
in the same space and mounting holes 
as the TT-98 but I lacked the new 
interface cables, so off I went to an 
upstate Pennsylvania shelter scrap yard 
I knew about. You can see what we 
faced at the yard as shown in figure 2 
and this is just 10% of the shelters in 
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the weeds and brush. 
There I found the 
cables, 
bases, main power 
cables, tie-down 
cables for shelter/ 
truck mounting and 
lots of GRC-106 
parts. 

The TT-76 typing 
tape perforator just 
needed a good 
cleaning and oiling, 
so that was the easiest 
item to repair. All the 
other accessories, the 
electric heater, TA- 
312 field phone, the 


local control and 


antenna 


remote fy control, 
Mm PCHO. pn One ss 
speakers, headsets 
and handsets, vent 
fans, antenna bases, 
as well as dozens of 
cables were checked. 
The multi-fuel heater 
was found to need a 
fuel pump and new 
internal tubing so I repaired it even 
though I had no intention of ever using 
i 

With everything now ready the task 
of putting it all back together began. 
Cables were run first followed by all 
the components in a logical order to 
make installing the heavy equipment 
as easy as possible. Cable connections 
were made to each component as they 
were installed. With everything nowin 
place, it was time to check it all out. 

Check-Out and Operation 

I live on a farm and the shelter was 

sitting in the shade on an asphalt pad 


connected to the farm lane. 50 feet 
20 Electric Radio #329 


= y= —— 


Figure 4: The antennas have been installed. 


away was barn power, so I ran a 120- 
VAC, 50-amp line directly from the 
service panel to the shelter power input 
connector. Antennas, 15 foot whips, 
were installed and we drove a ground 
rod as required for operation. We 
were now ready so I went in the shelter 
and moved the main breaker to the AC 
position and began switching on all the 
auxiliary breakers. The lights came 
on, the vent fans ran and we powered 
up the components one by one. It was 
time to make some contacts. 

We checked into a few 20 meter nets 
and even made a few DX contacts so 


the basic communications were better 
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Figure 5: A Good RTTY Pattern 


than expected with onlya 15 foot whip 
mounted on the shelter antenna base. 
Next, I checked the RT TY equipment 
and circuits. 

The modem was powered up and we 
had loop current as indicated on the 
meter so we knew the cabling was 
probably correct. Now we powered up 
the TTY gear and everything was tested 
on the local loop. It all worked so on to 
receiving some transmitted RTTY. At 
that time, Canadian Forces Halifax, 
or CFH, transmitted military standard 
850 Hz shift RT TY weather 24 hours 
a day to their Navy ships. I tuned in 
and the CRT in the modem showed 
the proper pattern but all we printed 
was random letters so something was 
wrong. We had all the manuals from 
the previous owner so we looked at the 
schematics and discovered quite a few 
notations in red pencil and hand drawn 
changes to the receive module. When 
we opened the receive module we saw 
changes had been made but we did not 
know why —so we contacted the seller. 
Military and commercial RT TY mark 
and space is “upside down” from 
amateur radio standard and the AFSK 
frequencies, while 850 Hz shift, are 
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550 Hz different for the center 
frequency. The previous owner was 
trying to correct this difference but 
failed, so I put everything back to 
original and we copied CFH just fine 
with a nice scope pattern. On a few 
other occasions we had RT TY contacts 
with other shelter owners in both 850 
Hz shift and 85 Hz diversity and have 
copied Army MARS stations during 
the Armed Forces cross-band tests 
held every May. 

Now we needed the proper military 
truck to haul the shelter to events and 
demonstrations. I found one, restored 
it, and mounted the shelter to it. For 
demos we made an interface cable to 
the modem from my small laptop and 
Isend RTTY messages to the modem 
that print or punch just like over-the- 
air. During the demo, the scope pattern 
can be seen and the tones can be heard. 
We attend veteran’s events, parades 
and shows and the rig is always a hit, 
especially with Signal Corp vets 
showing their family members what 
they did during their RATT days. 

Next month, the AN-GRC-46 story 
continues in part 2 with its restoration. 
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e Please send in your restoration topics and share them with all ER readers! 


A Note on the Heathkit AT-1 Meter Movement 


By H. Wayne Hall, WB4OGM 
5085 Escapardo Way 
Colorado Springs, CO 80917 


hwhall@compuserve.com 


Not long ago, the QTH.net Heathkit 
forum was stumped by a problem with a 
Heathkit AT-1 transmitter meter. If any 
ER readers understand the cause and 
solution of the problem that I describe 
below, I would like to hear from them. 
Additionally, I’ve noticed some AT-1 
meters have 0-10 and 0-100 scale marks 
but some have only 0-100. I don’t know if 
that indicates a difference in the internals, 
so perhaps the following observations apply 


nting Screws 


Figure 1: Meter Movement, Front View 
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only to some AT-1 meters. I'd appreciate 
hearing from anyone who can confirm 
their original meter internals are different 
from the included photos. 

It seems the afflicted AT-1’s meter was 
working fine for some time following a 
restoration but then one day decided that 
the resting position for the pointer was 
straight up instead of over where the zero 
was on the meter scale. The movement was 
not stuck, the pointer moved quite freely. 
When removed for testing it was 
determined that asmall current could deflect 
the pointer to the right or to the left 
depending on the applied current polarity. 
The meter was then disassembled and some 
pictures of the internals 
were posted but no 
solution to the problem 
was found, so the 
original meter was 
replaced with a more 
modern one. Figure 1 
is a front view of the 
meter movement taken 
out of its case and the 
scale plate removed. 
Figure 2 is a bottom 
view of the movement 
and figure 3 is the right 
side of the movement. 

While Googling for 


information on the 


meters operation, in 


October 2016 


Permanent Magnets 


Soe al 


il 


IRIE ceo een, 
Hide Soa 


Coil Windings 


Figure 2: Meter Movement, Bottom View 


hopes of stumbling on the cause of its error, 
I learned that the original AT-1 meter 
movement is almost universally referred to 
as a moving iron-vane meter but while 
examining the photos it occurred to me 
that it didn’t appear to be any of the 
moving iron configurations I had read 
about. So...more research was needed! 
There are two basic forms of moving iron 
meters: attraction type and repulsion type. 
In both types the iron itself is nota magnet 
but is magnetized and made to move bya 
fixed coil that carries the current to be 
measured. In the attraction type, a piece of 
iron witha pointer attached is drawn toward 
the coil in proportion to the current in the 
coil. In the repulsion type, there are two 
pieces of iron magnetized by the coil; one 
of the two is fixed while the other carries a 
pointer. Since both are immersed in same 
coil field, they acquire the same magnetic 
polarity and therefore want to move apart 
from each other. The stronger the coil 


Electric Radio #329 


current, the greater is the repulsion and 
pointer movement. [he AT-1 meter photos 
showed no iron vanes near the fixed coil 
but there were two small wheel-shaped 
objects on the pointer shaft and one was 
near the coil. So, I kept digging for more on 
how it worked. 

Two patent numbers were on the meter 
case, so I located on-line copies of them. 
The basic design was invented by William 
E. Pfeffer and described in patent 2446431, 
Electrical Measuring Instrument, published 
3 August, 1948. Pfeffer was a partner in 
The Electro-Mechanical Instrument 
Company (EMICO) of Perkasie, PA. 
EMICO meters can be seen in a lot of 
vintage equipment. That initial design was 
improved upon in his patent 2668945, 
Electrical Measuring Instrument with 
Permanent Magnet Restoring Means, 
published 9 February, 1954. The later 
patent’s drawings closely match the AT-1 
internal construction. 
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Figure 3: Meter Movement, Side View 


A study of the patents and their 
descriptions of operation revealed that the 
AT-1 meter type is actually a moving 
magnet design, in which the needle is 
attached to a small permanent magnet that 
moves in response to the current in the 
fixed coil. Itcan be thought of as similar to 
an attraction type moving iron meter but 
the added magnetism of the permanent 
magnet increases the sensitivity. In the AT- 
1 meter the little wheels turned out to be 
permanent magnets; the one nearest the 
coil being responsible for meter deflection 
and the other, described in the second 
patent as “optional,” intended to reduce 
effects of external magnetic fields. A third 
tiny flat magnet’s position (seen in figure 
3) provided the restoring force (instead of 
a spring to return pointer to zero) by acting 
upon one of the permanent magnet wheels, 
and it was screw-adjustable to assist in 
meter calibration. 
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Moving iron-vane meters were intended 
to be rugged and low-cost with the added 
advantage that no moving parts had to 
carry the measured current, as did the 
delicate springs in moving coil meters such 
as D’Arsonval types. The AT-1’s moving 
magnet design is similar to moving iron 
meters in those respects. An annoying 
characteristic of the AT-1 meter was that, 
because there was meter damping, the 
pointer “jumped all over the place” when 
operating CW. The AT-1 had three meter 
switch positions, but only two, the grid 
and plate positions, were labeled. The 
center position disconnected the meter to 
permit the operator to skip the annoying 
meter bounce but for some strange reason 
the position was not labeled. The manual, 
if read closely, did mention the feature. But 
who reads manuals, right? 
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Article Update 


An update to the article titled A 4-Tube Regenerative 
Receiver with a Cascode RF Amplifier in ER #328. 


By Mike Bittner, WG6OMAB 
Palos Verdes Pen, CA 


mmab@cox.net 


This update addresses the problem 
previously identified as interaction between 
the sensitivity and regeneration controls 
but is now understood as detector detuning 


when, under certain conditions, the 
sensitivity (RF gain) control is changed. 
This problem is best illustrated by an actual 
example, as follows: 

I’m listening to a 40 meter SSB net 
involving several hams within 100 miles of 
my QTH and one in Albuquerque, NM 
(about 700 miles from my QTH). The 
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Figure 1: This partial front end schematic diagram shows the new R1 and R3. 
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regeneration control is set at maximum. I 
have the distant guy dialed in with a weak 
but perfect clarity signal. Then one of the 
local guys comes on resulting in ear splitting 
volume. The loudness is easily solved by 
turning down the RF gain, but in doing so 
clarity is lost and requires adjusting the 
bandspread control to regain clarity. Then, 
when it’s time to hear the distant guy again, 
increasing ihe INE wedin veqilines 
reclarification. The result is that every time 
this near/far situation arises, much of the 
conversation is lost during the reclarification 
processes. 

This problem is not due toalack of AGC, 
for AGC would have the same effect on the 
RF amplifier as MGC (Manual Gain 
Control). Referring to the original schematic 
diagram, when the cathode bias on VIA is 
changed by changing R3, it results in a 
change in V1B’s plate current which, in 
turn, changes V1B’s plate impedance, 
which then detunes the detector coil (L2). 
Thanks to John Hurst (KUG6X) for his help 
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Figure 2: Partial bottom view of chassis showing new R1 and relocated C29 


in understanding this problem. 

A solution, that may not necessarily be 
the best one but is working for me now, is 
to hold the cathode bias on V1A fixed, and 
use an attenuator at the antenna input as 
the new sensitivity control. These changes 
are shown in figure 1 where the original 
resistors R1, R2, and R3 have been removed, 
anda 1k potentiometer is now the new R1 
functioning as the input attenuator, anda 
1k fixed resistor is the new R3 to fix the 
cathode bias of V1A. These circuit revisions 
have been tested only with a long-wire 
antenna and the cold end of L1’s primary 
connected to chassis ground as shown by 
the dashed line between J2 and J3 in figure 
1. It works reasonably well with justa slight 
detuning still apparent on the higher 
frequency bands, but not enough to 
completely loose clarity. 

To implement these changes, the original 
10k sensitivity control (R3) has been 
removed and the original 50k regeneration 
control (R10) has been relocated from its 
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(C29) has been removed and replaced by 
a new smaller one in a different location, 
and the new 1k attenuator control (R1) has 
been located ona bracket in C29’s former 
location toward the back of the chassis. 
R1’s control knob is attached to a long drive 


REGENERATION 


shaft, and is located on the front panel in 


the former location of the regeneration 


control knob as shown in figure 3. 


oo In response to emailed requests from 
SENSITIVITY readers, I have tabulated winding data on 
: the Bud plug-in coils used in this set. The 


turns and wire sizes are the best I can 


estimate by visual inspection. 


Figure 3: The positions of the regeneration 
and sensitivity controls have been reversed 
from their original locations. 


former place below the chassis to R3’s 
former location above the chassis. Referring 


to figure 2, the original filter capacitor 


Bud Senior Plug-in-Coil Data 


Space, Secondary 
Wavelength Primar Pri.-to-Sec. Secondar Ta Winding Length 
200m -110m 21t,#30DCC 1/8 inch 60t, #24 e 3t 1-*% inches 
115m — 62m 20t,#30DCC } 1/8inch 28t, #22 e it 1-3/8 inches 
65m — 34m 8&t,#30DCC 31/8 inch 15t, #20 e Yt 1-3/8 inches 
36m — 16m 6t.#30DCC 1/8 inch ot. #20 e Vet 1-5/16 inches 


Note 1: t=turns. DCC = Double Cotton Covered enameled wire. e = plain enameled magnet wire. 

Note 2: All primary windings are close-spaced. Secondaries are spaced to fill the winding length. 

Note 3: Data above are for 5-pin coils. 4-pin coils are identical to 5-pin coils except for missing tap. 

Note 4: Forms have 8 ribs. Diameter across ribs = 1-“%inches. Available Winding Length = 2-1/8 
inches. Form Overall Height = 2-7/8 inches not including pins. 

Note 5: See schematic diagram for pin number assignments to each winding. 


Figure 4: Tabulation of Winding Data for the Bud Senior Plug-In Coils 
ER 
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Troubleshooting a “Big Dog” T-368 Transmitter 


By Ron Harshbarger K3PID 
340 County Road E 
Houlton, WI 54082 


My military surplus T-368 had been 
sitting idle for a few years. When I retired 
I decided to fire it up and get ready for the 
next Heavy Metal Rally and maybe even 
check into the 80 meter OMRN (Old 
Military Radio Net) on Sunday evenings. 
Now, I always have my SB-610 scope in- 
line to keep track of my emissions. When I 
tuned up the T3 on 80 meters CW, I 
observed a strange wave form. Each CW 
element ( dit or dah) had a “front porch” 
consisting of approximately 30 milliseconds 


a 
weer \ 


of reduced output ( maybe 10% power) 
followed by the remainder of the element 
at full power (figure 2). I have no idea what 
this strange wave form would sound like on 
air but it just wouldn’t do to have my T3 
sounding of ill health. 

For those who are unfamiliar with the 
T3, it’sa 38" high, 30" wide, and 18" deep 
steel box with 1/8" thick sides. The circuitry 
is divided into three drawers. An RF deck, 
a modulator deck, and a power supply deck 
with additional antenna switching circuitry 
and a cooling fan on the cabinet. The 
complete unit weighs in ata little over 700 
pounds. Each drawer is fitted with 
mechanical interlocks for the supply power 


Figure 1: The Author’s T-368 and R-390 Receiver 
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Dit with an ugly front porch! 


and high voltage making it impossible to 
open a drawer with power applied (figure 
1). Opening a drawer requires the removal 
of four 3/8" socket head cap screws. I 
finally bought a 3/8" Allen wrench socket 
that makes the task much easier. I am 
certain that the Army depot service 
department had a “special” version of the 
cabinet that gave access to the circuits while 
powered up but not having sucha system, 
I had to be creative. The cabinet has a 
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troubleshooting begin! 


Figure 3: Getting Test Leads Inside the T3 


pattern of 5/16" diameter holes on the top 
to accommodate various accessories such as 
the BC-939 tuning unit. I devised a method 
of threading a short length of coax with test 
clips on one end through the holes (figure 
3). On the inside, I clipped the test clips to 
the circuit that I wanted to observe and 
connected a scope or meter to the other 
end. The process was quite time consuming 
but it did allow me to get the data that I 
needed without modifying the cabinet or 
defeating the safety interlocks. Oh yes, just 
to make it interesting, the T3 comes in 
several versions ranging from the “basic” 
model through the A, B, C, etc., models up 
to the F model each with slightly different 
schematics and over the life of the units the 
various versions of each drawer were mixed 
and matched. My T3, for example, has an 
E series power supply deck, a C series 
modulator deck, and an B series RF deck 
with some C series modifications. Let the 


One of the tips 
passed on from my 


father was to ALWAYS 


start troubleshooting at 


the power plug. He 
insisted that the vast 
majority of electronic 
failures were the result 
of power supply 
failures. With that in 
mind, I started by 
measuring the various 
power supply voltages 
and quickly discovered 
that the negative 375 
volt bias supply was a 
whopping negative 
595 volts. It has been 
my experience that the 
things that can make a 
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Figure 4: The VFO subchassis is quite crowded with components. 


unregulated tube based power supply too 
high are an incorrect line voltage (too much 
supply) or insufficient loading of the output 
(not enough load). My residential line 
voltage does run high at 128 VAC but the 
primary of the bias supply transformer is 
fed through a filament adjustment 
potentiometer. When adjusted correctly 
fora 5.0 to 5.2 volt filament voltage, the 
supply to the bias transformer will be 
lowered to the nominal 115 VAC level. A 
search for some “missing” load led me to an 
open-circuit 3500-ohm, 70-watt 
wirewound resistor, R23 for those 
following along on the schematic. In the 
basic model of T-368, R23 & R22 formed 
a voltage divider to supply negative 35 
volts for the keying and slow release relays. 
In lettered models, the voltage divider was 
no longer used, however, the resistors were 
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left in place to provide the proper load to 
the power supply. Replacing R23 brought 
the bias supply voltage down to about 
negative 390 volts from the negative 595 
volts. It’s still not the published negative 
375 volts but probably OK considering 
the age of the various components. After 
connecting the scope to the grid of the 
intermediate power amplifier (IPA), V104, 
to monitor the blocked and unblocked 
voltage levels, the T3 was powered up and 
set up for CW intoadummy load. You can 
imagine the satisfaction upon seeing a 
perfectly shaped “dit” on my SB-610. No 
front porch but just nicely shaped leading 
and trailing edges! Feeling pretty smug 
about an easy repair, I disconnected the 
scope and buttoned up the transmitter. 
Enter Professor Werner Heisenberg! The 
front porch was back in all its glory! In case 
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you don’t know Professor Heisenberg, he is 
a Nobel prize winning physicist (1901 to 
1976) credited with the creation of 
quantum mechanics. He is probably more 
widely known however for the “Heisenberg 
Uncertainty Principle.” Granted, it is a 
long leap from the measurement of the 
position and acceleration of subatomic 
particles to grid bias ona vacuum tube, but 
Heisenberg’s principle can be summed up 
by stating that you cannot measure 
anything without affecting the thing that 
you are measuring. A perhaps over- 
simplified example would be when you 
insert an ammeter with an internal 
resistance, say 0.1 ohm, into a circuit to 
measure the current, you have altered the 
current by adding the resistance. For most 
everything we measure in our hobby the 
introduced error is trivial and can be ignored. 

Now back to the T-368! It would seem 
that the addition of the scope probe’s 10 
Megohms and 14 pfd to the grid of V104 
corrected for another problem and the 
waveform was restored. To verify the single 
data point I reconnected the scope probe to 
the grid of V104 and viola! No front porch. 
So it seems that I can make the problematic 
front porch come and go by attaching the 
scope probe! Hmmm, some might suggest 
that I add the RC value to the circuit and 
move on but that wouldn’t be any fun 
would it? 

OK, it would appear that the real 
problem was something in the grid-block 
keying circuit. It may or may not have been 
created by the excessive bias but it was 
certainly exacerbated by it. The VFO in 
the T3 has its own chassis that is sort of a 
small drawer within the larger RF deck 
drawer. This makes it easy(er) to remove 
and move to the test bench without the 
need of a hoist. I started with the tube 
socket resistance chart that the Army had 
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graciously provided as part of the Fieldand 
Depot Maintenance Manual TM-11-809- 
35.1 started with the IPA, V104, because 
that is where the added scope probe worked 
its magic. Behold, the values were all wrong! 
I read dead shorts on several pins that were 
listed at infinite or “NC” in the chart. Now 
it gets tricky. I’m sure you are aware of the 
old expression, 15 pounds in a 5 pound 
sack? Well, the VFO subchassis is just that 
(figure 4). I carefully removed some screws 
and peeled back some hardware to “mostly” 
expose the underside of the V104 socket. 
Low and behold, some previous owner had 
rebuilt the circuit around V104. After 
several hours of bad language I decided 
that the circuit was correct although the 
builder had taken liberties with the unused 
pins making them tie points thus the 
incorrect resistances values. While I was 
there I checked the values of all of the 
components that I could get to and they 
were within 15%, orso, and I decided that 
they were not the problem. The tube socket 
resistance values for V101, V102, and 
V103 were nominally correct. I put the 
subchassis back together and just for good 
measure I replaced the three 6AHG tubes as 
well as the 6000 (V104). 

I was now satisfied that all of the 
components in the grid-block keying circuit 
were good and therefore I could return the 
VFO subchassis to the RF deck drawer. 

Back to the drawing board, so to speak. 
Comparing versions I discovered that in 
the lettered models ( my RF deck isa “B,” 
remember) there is an additional circuit 
labeled “Protective Relay” K10 and 
“Protective Relay Control” V23. The grid 
of V23 “samples” the grid of V104 and 
remains in cut-off when V104 is in grid 
block or when V104 is not blocked but has 
excitation on the grid. Should V104 have 
no excitation while the blocking voltage is 
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Just a nice looking Dit! 
No porches! 


removed, V23 conducts and operates K10 
that, in turn, inserts an additional 62 
kilohms in the screen supply of V104 
dropping the screen voltage by about 50% 
and limiting the plate current to a safe 60 
mA. This action is delayed slightly by the 
time constant of a 1 Megohm resistor 
charging a 0.1 pfd capacitor. The delay is 
intended to keep V23 from following the 
CW keying. 

Well now! What if there is something 
wrong in this circuit and V23 is actually 
following the keying of V104? Let’s say it 
instantly reduces the screen voltage when 
the key is closed but some short time later 
allows it to go to the full screen voltage. The 
result might looka lot like my front porch. 
But how could I test it? I had already 
checked the 1 Megohm resistor and 0.1 
ufd capacitor and there aren’t any more 
components in the circuit. Now, the Army 
is fond of fail-safe circuits. That is, circuits 
that fail in a safe condition. In this case 1am 
referring to the protective relay K10. It is 
wired such that removing it from the socket 
puts the 62 kilohm resistor in the screen 
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| circuit full time (the safe 
condition). Well, long story short, 
(I know, too late) I removed K10, 
put everything back together and 
fired it up. Volia! Reduced output 
but NO FRONT PORCH! 
Sherlock Holmes is often quoted 
as saying “Once you've eliminated 
the impossible, whatever remains, 
however improbable, must be the 
answer.” The only thing that 
remained is V23. But wait, there’s 
more! When I pulled V23 I 
discovered that someone had 
replaced the GAH6 with a 6136 
(A hardened version of the 6AU6G). 
| While both tubes are indeed beam 
power pentodes, with the same 
pin out, they are not equivalent! I replaced 
it with a NOS GAH6 tube. Success! Much 
to my satisfaction the SB-610 shows a nice 
clean CW waveform and at full power of 
450 watts (figure 5). 

Why did the attached scope probe hide 
the problem? I assume that the RC constant 
of the scope probe in combination with the ~ 
length of coax used to connect it was enough 
to keep V23 from conducting at normal 
keying speeds and therefore K10 never 
operated. This would seem to be consistent 
with the fact that the grid capacitance of 
the prescribed 6AH6G is twice that of the 
substituted GAU6. 

As for CW, I buttoned up the T3 and 
checked in to the MEASSN net out of 
Sioux Falls, SD, and gota good report then 
I made several contacts on 40 meters all 
with good reports. With that I will mark 
the T3 CW mode as good to go! 

Empowered by my success I decided to 
try the AM mode but immediately 
discovered a loud buzz in the audio and a 
very noisy gain pot... but that’s a story for 
next time! 

ER 


October 2016 


yo oe 


2 


The Standard Beam Approach Receiver 


By Ray Robinson, VK2NO 
Sidney, NSW 

Australia 
robinson@tuberadio.com 


Introduction 

During the 1930s and 1940s, a Standard 
Beam Approach (SBA) receiver was used 
by aircraft to land when visual conditions 
were poor (due to rain, low cloud, or fog). 
It was a navigation receiver and it allowed 
a pilot to line the aircraft up on the runway 
when preparing to land. 

The most important prewar navigation 
aid (“navaid”) was the Lorenz Radio Range, 
developed in Germany asa Blind Landing 
System (BLS), and was used extensively in 
Europe. It was developed starting in 1932 
by Dr. Ernst Kramar of the Lorenz 
company. It was. adopted by Lufthansa in 
1934 and installed around the world. 
Fetenz)used a 33.33 MHz radio 
transmitter, which projected two 
overlapping beams down the runway. The 
beams were switched on and off alternately, 
the left beam creating “dits” (Morse letter 
E), the right beam creating “dahs” (Morse 
letter T). Where the beams overlapped 


along the runway’s centre line, acontinuous 
tone was heard. On approach, when the 
pilot heard dits, he turned right until he 
heard the steady tone. Similarly, if he heard 
dahs, he turned left. This was an aural 
navigation method. The pilot had to listen 
to the tones in his earphones and fly 
accordingly. See figure 1. 

The Lorenz system was installed at many 
British airfields and called the “Standard 
Beam Approach” (SBA). It used the Morse 
letter A (dit dah) for the left beam, and the 
Morse letter N (dah dit) for the right beam. 
In the middle, these overlapped to form the 
steady tone. 

When the USAAF arrived in England 
and took over many British airfields, they 
had no receivers capable of SBA landings. 
Eighth Bomber Command would not fly 
missions if the ceiling for the return flight 
was expected to be less than 500 feet. They 
ordered several thousand sets in 1942 but 
they were never built. A design proposal for 
such a receiver was sent to the USA but the 
project was killed in Washington. A 30-40 
MC receiver was built in England from a 
BC-455 command set by Eighth Air Force 


radiomen in order to receive the British 


Picture 1: The Lorenz Beam diagram showing Morse dit and dah and overlap. 


Electric Radio #329 


October 2016 


6 fe, 


instrument landing signals.” 

The Instrument Landing System (ILS) 
began to replace the SBA system after 
January 1944 and was used by the Eighth 
and Ninth Airforces and the RAF. It was 
similar to the SBA system but had a meter 
on the aircraft instrument panel to indicate 
left or right. 

Description 

This particular receiver was modified in 
World War II to allow American aircraft to 
land at English airfields after their missions. 
The original receiver (before modification), 
was the BC-455 from the American SCR- 
274N group of radio receivers. It is a 
superheterodyne receiver, single band, 
remotely controlled, continuously tunable, 
and uses octal valves. It hasan RF amplifier 
using a VT-131, a mixer using a VT-132 
(12K8), two IF amplifiers using two VT- 
131.2 /BFO/DETECTOR using aj Vil- 
133 (12SR7), and an AF amplifier using a 
VT-134 (12A6). The frequency coverage 
is 6 to 9 MHzand the IF frequency is 2830 
kHz. Ithas asmall dynamotor that provides 
250 volts DC. See figures 3 and 4. 

The SBA modifications were changes to 
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Figure 2: B-17 Gunner 
and SBA Receiver 
(lower right), during 
Schweinfut raid. 


the receiver frequency, 
the antenna input, and 
audio output. This 
SBA receiver looks the 
same as a BC-455 but 
with three visible 
external differences. 
There isa PYE antenna 
socket on the left hand 
7 side, a.’ Typenuw 
connector in the front adapter, and the dial 
is engraved with the frequency from 28 to 
41 MC. The receiver plugs into a normal 
FT-233 single receiver rack and uses a 
normal remote control box, (probably a 
BC-473) with Bowden cable for frequency 
tuning. 
Controls 

There are few controls actually on the 
receiver as it is intended for remote operation. 
The only local control is the regular antenna 


trimmer capacitor labeled “ALIGN 


Figure 3: SBA Receiver, Front View 
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INPUT” that is set once for the frequency 
in use. The BFO tuning note is set by a 
recessed screw on the side. The remote 
control box has an RF gain control, labeled 


Figure 4: SBA Radio, Top View 


“INCREASE OUTPUT,” two 
headphone jacks, labeled “A- 
PEL. and pBe WE a 
headphone switch that can select 
one of the two audio lines, anda 
“CW-OFF-MCW” switch that 
combines the “ON/OFF” switch 
and the BFO switch. There is 
also a dial and acrank to tune the 
receiver, by using a Bowden cable 


labeled “TUNING.” 
Mechanical 

The radio is made from 
precision stamped aluminum 
parts, assembled with rivets and 
riveted nuts for screws, and is 
very modular. The covers, and 
chassis are very nicely made. The 
IF transformers, coil box, remote 
control adapter, and dynamotor, 
can all be unplugged and 


changed. The connectors are 


mica sheet with small banana pins and 
sockets riveted on. The capacitors, chokes 
and transformers are in cylindrical metal 
cans with mica insulators. The resistors are 


Figure 5: Nameplate on the SBA-modified BC-455 Receiver 


Electric Radio #329 


October 2016 35 


Figure 6: Nameplate on this unit was in the web auction. 


mounted on mica tag strips. Note that the 
resistors have no outer insulation, so 
touching the resistor body with your finger, 
may result ina shock. The wire is a cotton- 
covered type, single-strand, sometimes with 
a tropical proofing. The radio itself plugs 
into a rack and it can be changed as well. 

This receiver has been painted with tropic 
proofing, and a lot of it has been scratched 
or chipped off. I did not attempt to clean 
it or repaint it. A small area, where the 
nameplate was, had been cleaned with a 
solvent, and hand written numbers had 
been added, seen in figure 5. The numbers 


are: R.152? SER. No. AW1174. The coil 
box has handwritten numbers “28-41” 
(the frequency) and additionally is stamped 
“28-41MC.” The IF transformers have a 
green dot, as does the coil box. All the coils 
and the IF transformers for the BC-455 
had a green dot code. There isa red Signal 
Corps stamp as well. 

I sawa similar receiver on an Internet web 
auction site in 2015, see figure 6. Its 
nameplate was also removed and 
handwritten in black ink on the side was 


“R. 1598, 10D777116, SERZ No. oe 


There was a Signal Corps orange stamp, 


Figure 7: Underneath, the SBA receiver, it looks similar to a standard BC-455. 
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covered by a white stencil R and a sticker 
“EMIS 376.” It also had IF transformers 
with green dots, with mixed dust caps on 
the IF transformers, the 1 and 3'¢ were 
Bakelite, and the 2™ was metal. 
SBA Modifications 

The modifications to convert the BC- 
455 to an SBA receiver were minimal. 

¢ The coil box was changed for one that 
covered 28-41 MHz. 

e A padder capacitor was added to the 
oscillator. 

¢ The top front panel antenna terminal 
was disconnected. 

e A new antenna coaxial socket was 
mounted on the left hand side of the 
receiver. 


Figure 8: Underneath the SBA, 
Showing the Coax 


Connections 


¢ The antenna wiring was 
connected to this, and the neon 
protector was removed. 

¢ The dial was changed to 
one that had 28-41 MC 
markings. 

¢The nameplate was 
removed, and some hand 
written numbers were added. 

¢ The front FT-310 adapter 
was changed for one with a 4-pin type W 
connector. 

Ham Modifications 

There was a modification published in 
the postwar magazines that suggested 
adding local controls anda coaxial antenna 
connector. This involved drilling holes in 
the receiver and removing some parts. A 
method of adding a tuning knob was 
offered, using a thin brass tube pushed 
over the tuning spline to holda knob. The 
rear connector was removed and an octal 
socket installed. A large percentage of the 
command sets available today have been 
modified in this way, and they are difficult 
to restore to their original condition. The 
unmodified receivers are valuable, whereas 
modified receivers are usually worth little 
money. 


Figure 10: Ham modifications had been made underneath. 
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There was a local control adapter called 
a FT-260-A that provided all the controls, 
but these are hard to find. There was also 


a local control knob, the MC-237-A, and 
these are also hard to find. The radio has 
handwriting on the back shelf, identifying 
the dynamotor pins. 

Restoration 

Unfortunately, this receiver had the ham 
modifications. Normally, I would not 
restore a ham-modified BC-455 receiver. 
However, this was the very uncommon 
SBA receiver, so an attempt was made. The 
problem then became how to identify the 
modifications that were the ham 
modifications (and remove them), and 
which were the SBA modifications (and 
keep them). Some were obvious, others 
were doubtful, a few I had to guess. 

A BC-455 receiver was placed next to 
the SBA receiver on the bench and both 
receivers were restored at the same time, so 
that a comparison could be done. I had 
another scrap chassis to use for any parts 
that I needed. A circuit anda wiring diagram 
were printed on paper, and each wire and 
component was checked in both receivers, 
and then marked off in red pen on the 
diagrams. This procedure worked so well 
that the SBA receiver worked at first power- 
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Figure 9: More Ham 


Modifications 


on. The BC-455 also worked 
but the BFO was not oscillating, 
as ‘a. wire. that Radatested 
continuous had afterwards 
broken during the restoration. 

The.” local’ iigorrecan 
modifications were removed. 
An original adapter receptacle 
was installed and wired up. An 
PT-310 adapter was fitted with 
a 4 pin connector, and a guess made at the 
wiring. It was plugged in. (“Thank you” to 
DS for providing these parts.) 

The SO-239 connector on the side was 
removed and an English PYE connector 
was installed and wired. This was probably 
a ham modification, as period photographs 
show the English connector. The missing 
antenna terminal was added, but not wired. 
A shadow on the tropic proofing showed 
that there had been a terminal present 
when the receiver was originally painted. 
The connector’s removal was probably a 
ham modification, as period photographs 
show the antenna terminal present. The 
antenna’s neon voltage protector was not 
there, but I did not add one. The antenna 
trimmer had not been modified. It was still 
connected. The nameplate figures and hand 
numbering on the side was not touched. 
The scratched dial was not touched. The 
scratched tropic-proofing paint was not 
touched. 

Several modern resistors were removed 
and replaced with the correct period type. 
All resistors were checked. The only 
doubtful one was the AF valve grid resistor. 
It should be 2 Meg ohms, but an old (not 
modern) 1 Meg ohm was fitted. It may 
have been correct, as it is same style and 
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Figure 11: SBA 3 fz 
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look period but per- 
form like modern ca- 
pacitors. I chose not 
to do this in these 
two receivers, but | 
did use a HT voltage 
of only 100 volts 
DC, not the correct 
250 volts DC. This 
was on the bench 
with an adjustable 
power supply. What 
will happen when I 
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was missing, so I added one. The IF cans 
and BFO were dismantled and examined 
but nothing had been changed inside them. 
They were reinstalled. The IF transformers 
had different dust caps, 2 were Bakelite 
and 1 was metal. The web photograph also 
shows a mixture, but on different 
transformers. I decided to change them all 
to metal caps. 

All the valves were correct, except one. 
The first IF should bea VT-131, which is 
a remote cut-off pentode. There wasa VT- 
131 (12SJ7) plugged in, which is the same, 
but is a sharp cutoff pentode. Since this 
receiver has no AGC, just the RF gain 
control, I decided to leave it as-is. The 
valves were wired in parallel for 12 volts. I 


lia 


rewired them for the original 24 volts. 
Coils 

The coil box contained three coils and all 
were very different from the originals. All 
three coils inside the coil box had been 
modified. 

It looked like the original 6-9 MHz coils 
had been stripped and rewound. They 
were originally many turns (approximately 
20) and now were all about 4 turns with 
turns widely spaced. The antenna coil was 
4 turns, and tapped at 2 turn from the 
earth end. The RF transformer had the 
primary completely removed and replaced 
bya 10-k ohm resistor, and there was a 50 
pF coupling capacitor added. The 


secondary was now just 4 turns, widely 


Figure 12: Top Row: Coils (28-41 MHz), Bottom Row: Coils (6-9.1 MHz) 
Left to Right are the Antenna, RF, and Oscillator coils. 
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, arranged 


oscillator coil had its slug. The 
as 2 turns close-wound near the 


slugs inside them, but now only the 
bottom 


scillator coil was 4 turns 


Figure 14, Left: Revised SBA Parts 
spaced. The original coils had fixed 
) 


and 1 turnat the top. There 


’ 


» ACIrOSS 


was an added 130 pF padder 
apacitor for the oscillator 
the C9 trimmer, and a fixed C10 


capacitor. 
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easily on both receivers. I then 


antenna connector and used 30 and 


40 MHz frequencies to tune the RF 
and oscillator coils. The dial was a 
little out, so I went backwards and 
forwards until I got them close to 


connected the generator to the 
the dial markings. The sensitivity 
for 30 MHz was 10 pV fora 10 dB 
signal-to-noise ratio, and at 40 MHz 
it was 4 pv. [he BFO was tuned for 
a reasonable note. I used 6.2 and 8.9 
MHz for the BC-455 and it also 
aligned easily. The BC-455 BFO 
was not working, until I discovered 
and reconnected the broken wire. It 


then aligned correctly. 
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Conclusion 
This isan uncommon receiver and it has 
had a hard life. It certainly looks it. I was 
lucky to find it, as there were probably not 
many made for the short time that it was 
needed. The performance is surprisingly 
good for that era. 


References: 


1. Manual, Radio Set SCR-274N, TO 
12R2-3SCR274-2, 15 February 1943 

2. Command Sets, Gordon Eliot White, 
CQ, October 1965, p 34-37 

3. Blind Landings: Low-Visibility 
Operations in American Aviation, 1918- 

1958, by Erick Conway 

4. Internet: History Of Radio Flight 
Navigation Systems, Radar World 

http://www.radarworld.org/ 
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flightnav.pdf 

5. Internet: Radio Navigation Aids, 
Roger Meyer 

http://www.airwaysmuseum.com/ 

Radio%20Navigation%20Aids.htm 

6. Internet: Isle Of Man ATC in the 
1940s: 

http://www. island-images.co.uk/ATC/ 
zRon1940s/z1940s. html 
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PHOTOS 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! Weare 
always looking for good photos, especially we need attractive photos for Electric Radio 


covers.” 


Through the courtesy of Jack Quinn (K@HEH), Boulder, Colorado, 
we have a photo presentation of a program that was given April 2016 
in Boulder, Colorado, at the monthly Boulder Amateur Radio Club 
meeting. 

For the last several years, Tom Pouliot (KD@VBR) has been 
constructing authentic replicas of spark-era radio equipment using 
vintage parts, or replicas of vintage parts. The photos on the next 
several pages show some of his craftsmanship with brief captions 
explaining the equipment. 


Tom Pouliot (KD@VBR) is giving his presentation at the April 2016 
Boulder Amateur Radio Club meeting. 
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This receiver for long wave damped spark signals has a Coherer detector with tapper 
on the left. Sensitive relay and tape printer are on the right. 


Close-Up View of the Glass Coherer Detector and its Tapper 
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A Coherer receiver with the same circuitry and components as Marconi’s 1897 


receiver. Notice the beautiful vintage brass-rimmed voltmeter. 
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This regenerative receiver from the 1915 to 1920 era has tubular audions. These were 
the first tubes available for amateur use and began the era of “Electric Radio.” 
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The club meeting was very well attended! 


ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT Issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads run ONE month unless otherwise requested. Please 
email for the display ad rates, they are different from regular classified 


ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


qe DEADLINE for November 2016 is Wednesday, Oc! 


MANUALS FOR SALE: Military Radio FOR SALE: Very clean KWS-1, S/N 1364 
manuals, original. & reprints. List for $3,750. Will assist buyer in arranging 


address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 
FOR SALE HP Spectrum Analyzer HF 
Plug-Ins, Tektronix Curve Tracer, Bargain 
Prices. John, W3TJ, 814-238-1736 
Filbertson@ Comcast.net 
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shipping. Peter Stratigos, NOHXW/2, 29 
Hawthorne Way, Hartsdale, NY 10530, 
1peter.stratigos @gmail.com 914-437- 
8456 
FREE: QST magazines 1935-1965 — not 
complete, some missing. Pick up or pay 
shipping. George, WA@KBT, Parker, 
Colorado. Phone 303-840-2878 or 
george.stoll @ utcg.com 
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ONLINE ONLY AUCTION, 
COLLINS & MORE! 


We have the honor of selling the fine amateur radio estate 
of the late, Larry Walker, KW4A, of Spring City, TN. 


Collins, Drake, Hallicrafters, Hammarlund, and much more! 
Included will be the “Gold Dust Twins” and other black box sets, 
Collins S-line radios, an R-390, and a Rockwell Collins 
HF-2050 receiver. Over 25 pieces of Collins equipment in all! 
Drake B and C line equipment, as well as a hard to find 
Hallicrafters SX-115 receiver and HT-33B amplifier. 


*&*&*& ONLINE AUCTION #1 xxx 
Oct. 27th @ 7PM CT - Nov. 10th @ 7PM CT 


This will be the first of TVWVO auctions for the estate. 
Most of the boatanchors will be sold during the first auction, 
however, some duplicate items and the newer gear plus 
test equipment, antennas and accessories will be sold during 
the second auction. Dates and times TBD. 


A general description along with photos can be found at 
www.schulmanauction.com/vintage-electronics 


Please check back often as content will be updated. 
Links to the full catalog, registration and bidding infomation 
will be posted a week prior to auction live date. 


Nationwide shipping will be available. 


SCH U LMAN 73, David Schulman, WOOERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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COLLINS S-LINE & DRAKE R4 RECEIVERS 
GENERAL COVERAGE TO 30MHz 


COLLINS 
Tune Using 
The VFO Or 
Receiver Dial 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


DRAKE 
All Tunin 
1 Is Done With 
The VFO 1000 


Complete 
Digital Panta 
Highest 
Accuracy And 
Stability 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be assigned to your 
favorite frequencies, or bands. All tuning can be done using the VFO 1000. 
Tuning steps are 10Hz, 100Hz, 1KHz, and 5KHz. Easy installation on both 
receivers. Simply plug the interface into the receiver and connect the cable. 
The LCD display is blue backlit with white characters. There are no receiver 
modifications required. 


Also Available for Hammarlund, Hallicrafters, National, & others. 
Provides Digital Accuracy, Stability, & Resolution for tuning SSB 


More Info & Order At kk4pk.com ¢ $250.00 + $10 S/H 


FOR SALE: Heathkit VHF-1 Seneca 6 & 2 
meter CW/AM transmitter, a project radio. 
Front panel is in good condition, all knobs 
are correct. Price $35 plus shipping. Tom, 
KOGIE, KOGIE @arrl.net, 719 488-8164 


FOR SALE: Hy-gain MK160A 160 meter 
add-on kit for 18HT Hy-tower. Rated at 
1KW. NIB $90 including shipping within 
Continental US. Roger, W/7KVT, 
w7kvt@comcast.net, 503-857-0909 


FOR SALE: Johnson Navigator $300, 
Drake R4B/MS-4/manual $250. Pickup 
only. James Owens, 2888 Heron Loop 
SE, Albany, OR 97321, 541-791-7825 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 
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FOR SALE: RCA 250-K Broadcast 
Transmitter, Converted to 160 meters. 
This transmitter is in nice shape and has 
a custom made steel dolly base that 
allows for easy mobility. $750. Steven 
Airola, W6RXK, San Andreas, California, 
209-770-3263, stevena@goldrush.com 


FOR SALE: Collins S-Line; 75S-3, 32S-3, 
516F-2, and cables. Excellent condition 
and performance. Completely restored 
by professional. Pickup in Cleveland, OH 
area, $1,150 or add shipping. Phil, 
W80ZM, email: xion@ncweb.com 


FOR SALE: UTC Plate transformer S48. 
3000 vet 500 mA, $150. Vibroplex 
Champion, $115. Steve, WOATA, PO Box 
704, Longmont, CO 80502, 303-776-9036, 
vintagegs663 @ gmail.com 
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W7FG True Ladder Line and 


Wire Antennas 
* 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE: Hallicrafters DD-1 receiver. 
Excellent condition. | will travel up to 500 
miles to deliver. $6500. Skip Magnuson, 
W7WGM, 509-468-2502, 
magnuson @mac 


FOR SALE: 2- log of station no marks NOS 
of National Radio Inc 1 red other white, 
$20 shipped W@BEI Dave Schmidtke 
daves2 @enventis.net 


FOR SALE: GRC-9, GN-58,DY-88F, BX- 
53D and more. Will ship. Andy, K6RY, 
Fresno, CA, candoandys @ aol.com, 559- 
903-2482 


FOR SALE: Rare Hallicrafters S-76 
receiver and R-46 speaker. Complete, 
easily restorable. Don Moth, W2MPK, 
DnEmoth@aol.com, 315- 687-6453. 
$650.00 Shipped or best offer. 


FOR SALE: Old Speakers Mikes 
Earphones Howard Felder, 301-320- 
3028 


FOR SALE OR FOR FREE: items, parts, 
etc. See website: www.panix.com/~w4pon 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS = 


can-caps.com 


FOR SALE: | am selling 160 military radio 
TM’s for a local museum. All are new or 
very good condition. Most have multiple 
copies. E mail or write for list. Dave, 
WONBZ @comcast.net 13020 Lakeview, 
Burnsville, MN, 55337 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE: Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
l’d get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: Antique Radio Classified 
magazine collection, 1995 to 2102, 
complete, good condition, $100 postpaid 


‘money order, CONUS. Louis D’Antuono, 


WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After 6 PM EST 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


= 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/Awww.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE/TRADE: Radio News, Radio 
Craft, Radio Age, Shortwave Craft, Popular 
Electronics, Electronics Illustrated, Radio- 
TV Experimenter, Electronic 
Experimenter’s Handbook, “73”. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
WBOIQK@ARRL.NET Phone: 330-658- 
5035 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wetnz @verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 1383406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
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or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. To, Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. bill. riches @verizon.net 609-465- 
5005 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


ER Magazine issues 1 thru Sept 2016. Apr 
‘99 missing. Exc. condx. Makeoffer. Peter, 
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K6UNO, pmiddleton @ niu.edu 


FOR SALE: ER Magazine early issues 
#32- #63. Nice and clean. $80 plus $12 
media mail. Dennis, WB9EMD, 
dwotrans @gmail.com, 970-249-4099 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
Z500*0124,- 1 DaAVIOM,  roita stb iy 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 


repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: 
receivers: R-390A, SP-600, 


Wyoming, 
www.feltondesign.com 


| build hot-rod 
and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
307-634-5858, 


INFO -see www.navy-radio.com for photos 


and info on Navy radio gear. Nick, KANYW, 
navy.radio@ gmail.com 


WANTED: Pierson KP-81 receiver cabinet, 


and matching speaker/PS unit. E.T. 


Zelasko, KA8GEF, phone 216-224-8886, 


zelasko54 @ roadrunner.com 
WANTED: Main Tuning Knob for SX-100. 


10 Henry, 350ma chock for Courier Amp. 
719 488 8164, 


Tom, KQOGIE, 
KOGIE @ ARRL.Net 


_for the 2 Radio Amateur ~ 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and sclence of devdeyaces design 
and construction. it is 287, 8.5 . $, packed wa 
hundreds of photos, schematics, pike sane charts 
formulas. Grayson Evans, TAZZGE/KJ7UM has been pai 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


Se ee 
NOW Available from the Electric Radio Bookstore! 
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This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 


homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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WANTED: BC 729 ant tuner for BC 610D 
and shock mount for BC 610D. Paul 
N6FEG, Paul.Thekan@cpii.com 650- 
367-1499 


WANTED: Pin schematic for Collins plate 
transformer, Model 672-2840-00. Made 
by Chicago Transformer Co. Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: UM9401 PIN diodes for Drake 
TR-7 (need 3). Keith Kunde, K8KK, 8355 
Dalepoint Rd., Independence, OH 44131. 
216-524-7698, kakunde @att.net 


WANTED: Radiotrons for RCA Radiola 
model 28 and 104 speaker/power supply, 
6 each UX-199 one each UX-120 one 
each UX-210 2 each UX-216B one each 
UP-591. Contact Jim: ad5kd @att.net or 
303 E 19TH ST, Owasso OK 74055 


WANTED: PTO for a Collins 75A-4 7E-24 
complete and operational. Al Royce , 951- 
734-0623 leave message or 
oscar873 @ol.con 


WANTED: For C-47, Rebecca, mast, radio 
compass, trailing wire antennas, BC-375. 
Just look ok. Mark McKeown, W@PXM, 
303-278-3908, mmckeown @tde.com 


WANTED: Working 6V DY-88 for WWII 
Jeep. Dick Burke, KA1ZQR, 860-464-1286 


WANTED: Popular Electronics Magazine, 
May 1960. Glenn, wb4vej @arrl.net. 


WANTED: Repair of my two BC-611 
surplus radios. They are semi-alive. Andy, 
K6RY, candoandys @aol.com, 599-903- 
2482 


WANTED: Manual for a Centimeg 432 
Transmitter Rich, NSSAU, 512-335-4207 
n5sau @ austin.rr.com 


WANTED: Popular Electronics Magazine, 
May and August 1960. Glenn, 
wb4vej @arrl.net 


WANTED: National XCU-7 Calibrator. 
NCX-3 for repair or parts. Curtis Gidding 
KCOUNL, curtstamp@aol.com 217-359- 
4017 
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WANTED: Knobs for Hallicrafters SX-110, 
one for the Antenna Trimmer and one for 
Standby-Receiver. Both are the same as 
the knob on the Crystal Phasing control 
and have the part number 015-200835. 
Phil Whitehouse, W1GEE, PO Box 527, 
Hampden ME 04444 


WANTED: Any information about 
Transcom Electronics, Inc. of Escondido, 
CA. Company history or anecdotal 
information about the SBT-3 rig. Dale, 
W4OP, parinc1 @frontier.com 


WANTED: retirement for me means 
restoration of boat anchor receivers. 
Would be interested in Restoring 
Hallicrafters SX96 OR SX100. Must be all 
Original, working and well preserved. Also 
looking for complete set of knobs for 
SX99. TOM, 432-837-3679 

WANTED: Globe King 500 Audio Driver 
Transformer for the modulator chassis. 
Globe p/n 1203-006 or p/n 1203-002. 
Ron, ab5wg @satx.rr.com 


WANTED: Working Kleinschmidt TT-98 
or TT-4. Can pick-up if reasonable 
distance. K3hZ;, York, PA 
rboltz @ rattrig.com 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 
incurred. Gary, W8KM, 
gpsschauffler@ yahoo.com 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh @wescomm.com 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@Reagan.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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and are available in three versions: 


guarantee. 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930’s civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) .............c008 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VA) its ccnassstegreparcuigacntsekoh tetaareeaiaes taravapaes 
Shipping, each limiter ..............cceccsscceseees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


eoccee 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 


Redbank, New 
Kendricksellen @ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
69, 71,73, 75. Stevers Repke 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 

WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 


| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 
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Jersey. 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 13,000 satisfied 


www.ezhang.com 


Call Today! 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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customers around the world! 


540-286-0176 


First Licensed 
Before 1992? 


Licensed today? 


Then you should join these 
distinguished amateurs! 


To Join or Renew visit: 
www.gcwa.org/join-renew.php 


For more information contact 
gm@qcwa.org 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Membership is only $35/year in U.S.; $40 elsewhere. 
| Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
> awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by, UPS. 3 en. 4 $25.00 
Or on the Internet: 


www.ERmag.com 
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WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 
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¢ Your Resource for * * Collins Radio * * 


¢ World Class 


¢ Come see what the excitement is about 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


~ Series 1 + Disk 1 


RL. Drake Co, 


System 


Requirements: 

Any computer with 
Adobe Acrobat Reader®. = 
Performance will 
depending on spee 
the computer. 
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Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run, lithographic reprints from 
the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
e Single Issues: $4.00 Each, Postpaid 


e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

¢ Fora postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -----------------------------------------------------2n-nnnn nnn nn nnn nanan nnn nnn n nnn en nnn nn enn nnee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ----------------------------------------------------------- 2-0-0222 nn nnn n anne nn nnn nnn nn nnn n nn nnn nn nnen $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
momennnnannnnnnnn natn nnnnnnnnnannenannannnnnnannanennan senna nnn nnnannnnnnnnnnnnnnnnnnnnnmnnnnnnnannnn mana naaaa manana $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ...............0066 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.--------------------------------------------------- 2-92-2222 2n nnn annem nena nnn nnn nnn nnn nn nnn nnnnn nnn $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wn nnn nnn nnn nnn nn nnn nnn nn nnn nnn nnn nnn nn nnn nnn nn nn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnnnn- $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders..------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 
cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 
Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


sdk adgutiensvabawt ee cuse evacuees 4 hours, $89.95 


Collins 75S-3 and 32S -3............ccccccecceces 2 hours, $89.95 
CG OLIMNS SO Wad. a. aesatane aca ceaeeds ec ee ree 1 hour, $39.95 
Collins. 30S 41k eee ee 1 hour, $39.95 
CollinseKWS-Wewrens bin. ce meet 2 hours, $39.95 
COLTINS 7BA=4 yo ceccdacsacsecoccecccul tuted teens 2 hours, $89.95 
Collins: R-390A iio. cdc eee ee 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
waasseuae cies betbne ceeees 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 


magazines, such as The Old Timer's Bulletin, The Tube Collector, 


or The AWA Journal. 


Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh@volcano.net 


WANTED: Remote Head CCY-23270 for 
the TCS series Navy Receiver & 
Transmitter. It's for the USS Wisconsin 
BB64, a floating museum moored in 
Norfolk, VA. Please any leads would be 
appreciated. Contact Bill Mellema, NSWM, 
N3SWM @yahoo.com 410-790-6072 
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FOR SALE Heath O-12 scope in excellent 
cosmetic and electrical condition. 
Includes original manual and good spare 
5UP1. $30 plus actual shipping. Carl, 
W2lQK, 845-697-5135 w2iqk @juno.com 


FOR SALE: COLLINS 20V-2 and 820D-1, 
AM transmitters, Good condition. Jack, 
AD5VO, 2 Pecan Grove Circle, Lucas, TX 
75002, 972-542-2056 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals maybe purchased online at 


WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/16 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


« Professional auctioneer for over 14 years. 
e Collector and licensed ham for over 35 years. 


«We utilize a professional online auction 
platform to successfully target, market and =. |’ 
sell to a nationwide audience. = 


¢ Call or email to see how we can help with your |. 
single item, collection or estate. 


e Our next online auction will be Oct. 27 thru 
Nov. 10. See our website for more details. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com | 


